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(57) ABSTRACT

A positioning device for a remote control of a heavy duty
vehicle or agricultural vehicle includes an elastic element.
The elastic element has a fastening portion, configured to be
secured to a body of the remote control, and a retaining
portion, arranged to cooperate with an actuator of the remote
control at a threshold position delimiting a first portion of a
displacement trajectory of the actuator, and a second portion
of the displacement trajectory, so as to oppose movement of
the actuator according to its displacement trajectory along at
least one displacement direction upon switching of said
threshold position and allow switching at the threshold
position 1n said displacement direction as a result of appli-
cation of a threshold switching force exerted on the actuator.
The threshold switching force 1s higher than a displacement
force necessary for movement of the actuator on the first or
second portion of the displacement trajectory.

14 Claims, 3 Drawing Sheets
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POSITIONING DEVICE FOR A REMOTE
CONTROL OF A HEAVY DUTY VEHICLE OR
AN AGRICULTURAL VEHICLE

This application claims priority under 35 U.S.C. § 119 to
patent application number EP 14190833.5, filed on October
29 1 the European Patent Office, the disclosure of which 1s
incorporated herein by reference in its entirety.

BACKGROUND

The present invention relates to a positioning device for a
hydraulic and/or electronic remote control of a heavy duty
vehicle or agricultural vehicle, 1n particular a handler or a
foot pedal.

It 1s known to achieve remote controls of a heavy duty
vehicle or agricultural vehicle comprising an actuator and a
body, the actuator being moveable with respect to the body
according to at least one degree of freedom of movement
based on a displacement trajectory.

The relative position of the actuator with respect to the
body allows defining a control to be applied to a system
controlled by remote control. By way of example, a lever of
hydraulic handler 1s capable of taking several positions, each
position corresponding to a certain hydraulic pressure and
hence to a determined behavior of the handler.

Certain positions of the actuator may also correspond to
distinct control modes, capable for example, according to
the usage, of moditying the stability of the machine bearing
the handler, and jeopardizing the safety of the operator using,
it 11 this control mode 1s engaged 1n an undesired manner by
the user. By way of example, 1t 1s known to define a control
position called “tloat” 1n certain hydraulic systems, corre-
sponding to an absence of force exerted on the system to be
controlled, this position corresponding to a behavior of the
system substantially different from that of the other positions
of the actuator in which a control of a force depending on the
position of the actuator, for example proportional, 1s applied.

It 1s known from the state of the art to achieve systems of
mechanical holding of the lever of a handler 1n a determined

position by means ol at least one imndexing means. These
devices are described in documents U.S. Pat. No. 2,958,233
and U.S. Pat. No. 3,401,574. These devices have a com-

plexity and a bulk inconvement for achieving a control
assembly of a handler.

SUMMARY

The purpose of the present invention is to resolve all or
part of the aforementioned drawbacks.

To this end, the present invention relates to a positioning,
device for a remote control of a heavy duty vehicle or
agricultural vehicle, 1n particular a handler or a foot pedal,
the remote control comprising an actuator and a body, the
actuator being moveable with respect to the body according
to at least one degree of freedom of movement along a
displacement trajectory, characterized in that positioning
device comprises an elastic element comprising a fastening
portion intended to be secured to the body of the remote
control and a retaining portion arranged to cooperate with
the actuator at a threshold position delimiting a first portion
of the displacement trajectory, and a second portion of the
displacement trajectory, in such a manner as to oppose the
movement ol the actuator according to 1ts displacement
trajectory along at least one displacement direction upon
switching of said threshold position and allow switching at
the threshold position 1n said displacement direction as a
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result of the application of a threshold switching force
exerted on the actuator, the threshold switching force being
higher than the displacement force necessary for the move-
ment of the actuator on the first portion of the displacement
trajectory or the second portion of the displacement trajec-
tory.

Thanks to the dispositions according to the invention, the
operator consciously changes the position of the lever during
the switching of the threshold position. His mastery of the
changes in behavior of the handler 1s thus improved. The
level of safety of the operator 1s thereby increased. The
device also has a simple and robust structure.

According to an aspect of the invention, the retaining
portion 1s arranged to fade during the switching of the
actuator 1n such a manner as to allow the switching of the
actuator at the threshold position.

According to an aspect of the invention, the fastening
portion comprises a positioning element for positioning the
clastic element on the body of the remote control.

According to an aspect of the invention, the positioning
clement comprises an oblong light, Open on the end of the
clastic element, on a portion of the width of the elastic
clement.

These dispositions according to the invention allow an
casier and more precise adjusting of the position of the
device for positioning a lever of a handler. A more precise
adjusting of the position allows providing 1in a more fitted
manner the threshold switching force to be exerted by the
operator.

According to an aspect of the invention, the actuator 1s
moveable with respect to the body according to a rotational
movement with respect to an axis.

According to an aspect of the invention, the fastening
portion and the retamming portion of the elastic element
respectively form two elongated portions together forming
an angle ranging between 40° and 60°.

According to an aspect of the invention, an angle of
inclination between the fastenming portion and the retaining
portion of the elastic element ranges between 45° and 55°.

According to an aspect of the invention, the angle of
inclination between the fastenming portion and the retaining
portion of the elastic element 1s 53°.

According to an aspect of the invention, the elastic
clement has a flattened and elongated shape, in particular a
blade shape, comprising a first main face and an opposite
second main face.

According to an aspect of the invention, the retaining
portion 1s intended to cooperate with a stop element, secured
to the actuator.

According to an aspect of the invention, the elastic
clement comprises a guiding element against which the
actuator 1s mtended to bear against 1n a displacement 1n the
direction of the threshold position.

According to an aspect of the invention, the guiding
clement 1s adjacent to the retaining portion.

According to an aspect of the invention, an angle of
inclination between the retaining portion and the guiding
portion ranges between 80° and 100°.

According to an aspect of the invention, the angle of
inclination between the retaining portion and the guiding
portion 1s of 90°.

According to an aspect of the invention, the guiding
clement comprises a tab.

According to an aspect of the invention, the guiding
clement 1s integral with the elastic element.
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According to an aspect of the invention, the guiding
clement protrudes at the end of the elastic element, on a
portion of a width as the elastic element.

The gmiding element ensures the switching of the lever
stop element opposite the mner face and thus prevents the
switching of the lever stop element opposite the outer face.

According to an aspect of the invention, the elastic
clement comprises a first curvature comprising a first con-
cavity of the first face of the elastic element and along a
longitudinal direction of the elastic element.

According to an aspect of the invention, the first curvature
1s adjacent to the fastening point.

According to an aspect of the invention, the first curvature
defines an angle ranging between 110° and 130°.

According to an aspect of the invention, the first curvature
defines an angle ranging between 115° and 120°.

According to an aspect of the invention, the first curvature
defines a 117° angle.

According to an aspect of the invention, the elastic
clement comprises a second curvature comprising a second
concavity of the first face of the elastic element and along
the longitudinal direction.

According to an aspect of the invention, the second
curvature 1s adjacent to the retaining portion or forms the
retaining portion.

According to an aspect of the invention, the elastic
clement comprises a third curvature comprising a third
concavity of the second face and along the longitudinal
direction.

According to an aspect of the invention, the third curva-
ture 1s disposed between the first curvature and the second
curvature along the longitudinal direction of the elastic
clement.

According to an aspect of the invention, the third curva-
ture defines an angle ranging between 140° and 160°.

According to an aspect of the invention, the third curva-
ture defines an angle ranging between 145° and 1355°.

According to an aspect of the invention, the third curva-
ture defines a 151° angle.

The triple curvature of the blade and the aforementioned
angles ensure a good mechanical hold endurance-wise. The
aforementioned angles also allow defining the threshold
switching force to be exerted by the operator.

According to an aspect of the invention, the positioning
device comprises a first elastic element and a second elastic
clement connected together, the first elastic element com-
prising a first retaiming portion and the second elastic
clement comprising a second retaining portion, the {first
retaiming portion and the second retaiming portion being
spaced apart from each other.

According to an aspect of the invention, the first and
second elastic elements are connected by a connecting
clement, adjacent to a first and a second fastening portion of
the elastic elements respectively.

According to an aspect of the invention, the first retaining
portion and the second retaining portion are spaced apart
from each other by a distance higher than a dimension of the
actuator along a transversal direction of the positioning
device, 1n a cooperation area of the actuator and the actuator
positioning device.

According to an aspect of the mvention, the first elastic
clement 1s intended to cooperate with a first stop element and
the second elastic element 1s intended to cooperate with a
second stop element, the first and second stop elements
being disposed on either side of the lever.

These dispositions allow the actuator to switch between
the elastic elements, thus, providing a better distribution of
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the forces on the device for positioning an actuator when the
operator exerts the threshold switching force.

According to an aspect of the invention, the positioning
device 1s achieved from a corrosion resistant material.

According to an aspect of the invention the positioning
device has undergone, during 1ts producing, a surface treat-
ment 1n order to make 1t corrosion resistant.

These dispositions according to the invention prevent the
appearance of micro-cracks which can weaken the position-
ing device and lead to 1ts rupture.

The present mvention also relates to a remote control of
a heavy duty vehicle or agricultural vehicle, 1n particular a
handler or a pedal, comprising an actuator and a body, the
actuator being moveable with respect to the body according
to at least one degree of freedom of movement according to
a displacement trajectory and a positioning device 1 accor-
dance with any one of the abovementioned features.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention
will become apparent 1n light of the following description
and upon examination of the accompanying drawings, 1n
which:

FIG. 1 represents an assembly for controlling a handler;

FIG. 2 represents the device for positioning a lever of a
handler 1n three dimensions;

FIG. 3 represents a longitudinal section of the device for
positioning a lever of a handler;

FIG. 4 represents the device for positioning a lever of a
handler in operation;

FIG. 5 represents a portion of the device for positioning,
a lever of a handler 1n operation;

FIG. 6 represents the trajectory portions of the actuator 1n
connection with the positioming device;

FIG. 7 represents a diagram schematically describing the
progress of the force to be applied by a user in order to
displace the actuator on the trajectory of the actuator.

DETAILED DESCRIPTION

On all these figures, 1dentical or similar references des-
ignate 1dentical or similar members or assemblies of mem-
bers.

FIG. 1 represents a remote control of heavy duty vehicle
or agricultural vehicle of type handler 1. The handler com-
prises a lever 3 forming an actuator added onto a body 5. A
device 7 for positioning the lever 3 1s disposed between the
lever 3 and the body 5. The positioning device 7 1s protected
by bellows 9 through which 1t 1s visible by transparence. The
lever 3 1s moveable 1n rotation around axis 2 with respect to
the body 5. The lever 3 i1s able to follow a trajectory
according to such a degree of freedom.

The positioning device 7 1s achieved from a corrosion
resistant material, for example stainless steel. This allows
preventing the appearance of micro-cracks which can
weaken the positioming device 7 and lead to it rupturing.

FIGS. 2 and 3 represent the positioning device 7. In this
embodiment, the positioning device 7 comprises two elastic
clements 11A, 11B, connected by a connecting element 13.

The elastic elements 11A and 11B are spaced apart by a
distance d, along a transversal direction DT, greater than the
dimensions of the lever 3 1n a cooperating area 8 of the lever
3 and elastic elements 11A, 11B.

The elastic elements 11A and 11B have a similar structure
and operation. The elastic element 11A will be described
heremnafter. The same description applies to the elastic
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clement 11B. In the rest of the present description, the
clements pertaining to the elastic element 11 A will bear the
letter “A” as a suilix to their numerical reference and the
clements pertaining to the elastic element 11B will bear the
letter “B” as a suflix to their numerical reference. The
clements bearing the same numerical reference, but having
two different suflixes are substantially simalar.

The elastic element 11A comprises a first main face
shown as an inner face 15A and an opposite second main
face shown as an outer face 17A. The element 11A has an
clongated shape along a longitudinal direction DL. In this
embodiment, the elastic element 11A has the shape of a
blade 10A. The elastic element 11 A comprises an internal
edge 12A, adjacent to the connecting element 13, and an
external edge 14A, opposite the internal edge 12A.

The elastic element 11A comprises a fastening portion
19A. The fastening portion 19A comprises an oblong light
21A, opening onto an aperture 23 A at the end of the elastic
clement 11 A along the longitudinal direction DL. The fas-
tening portion 19A allows fastening the elastic element 11 A
on the body 3, facing the inner face 15A. The oblong light
21A allows an easy and precise positioning of the position-
ing device 7.

The fastening portion 19A 1s adjacent to the connecting
clement 13, as well as the fastening portion 19B of the
clastic element 11B. The position of the connecting element
13 with respect to the elastic elements 11 A, 11B, allow the
lever 3 to follow its trajectory between the elastic elements
11A, 11B.

The elastic element 11 A comprises a retaining portion
25A. The retaining portion 25A 1s intended to cooperate with
the lever 3 in order to maintain it in a determined position
along 1ts trajectory. A guiding element 27A comprises a tab
28 A, mtegrally formed with the retaining portion 25A. The
tab 28 A protrudes towards the end of the retaining portion
25 A along the longitudinal direction DL, on a portion of the
width of the elastic element 11A. The tab 28A 1s adjacent to
the internal edge 12A of the elastic element 11A. In this
embodiment, the tab 28A and the retaining portion 25A
define an angle of around 90°.

The retaining portion 25A and the fastening portion 19A
together define an angle ranging between 50° and 60°.
According to a preferred embodiment of the imnvention, the
retaining portion 25A and the fastening portion 19A together
define an angle of 53.1°.

The elastic element 11 A comprises a first curvature 29A
along the longitudinal direction DL. The first curvature 29A
comprises a concavity of the inner face 15A. The first
curvature 29A 1s adjacent to the fastening portion 19A. The
first curvature 29A defines an angle ranging between 110°
and 120°. According to a preferred embodiment of the
invention, the first curvature 29A defines an angle of 117°.

The elastic element 11A comprises a second curvature
31A along the longitudinal direction DL. The second cur-
vature 31 A comprises a concavity of the inner face 15A. The
second curvature 31A 1s adjacent to the retaining portion
25A.

The elastic element 11 A comprises a third curvature 33A
along the longitudinal direction DL. The third curvature 33A
comprises a concavity of the outer face 17A. The third
curvature 31A defines an angle ranging between 1435° and
155°. According to a preferred embodiment of the invention,
the third curvature 31A defines an angle of 151°.

The triple curvature of the elastic element 11A allows
ensuring a good mechanical hold endurance-wise of the
positioning device 7.
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FIGS. 4 to 6 represent the positioning device 7 1n opera-
tion.

At the fastening portions 19A and 198, the positioning
device 7 1s fastened to the body 5 by fastening elements 35,
for example screws.

The lever 3 comprises two stop elements 37A, 37B,
disposed on eirther side of the lever 3, and respectively
cooperating with the elastic elements 11 A, 11B.

The lever 3 1s moveable with respect to the body 5
according to a degree of freedom of rotation along a dis-
placement trajectory T.

The retaining portions 235A, 258 are arranged to cooperate
with the actuator at a threshold position S delimiting a first
portion P1 of the displacement trajectory, and a second
portion P2 of the displacement trajectory.

The trajectory of the lever 3 comprises several operating,
positions distributed over said trajectory. Positions of the
lever A, B, C, D, and E are represented on FIGS. 4 to 6. The
positions A and B disposed in the first portion P1 of the
trajectory T do not solicit the positioning device 7. The
position B corresponds to the neutral or rest state of the
handler. Position C corresponds to a certain behavior of the
handler. Positions D and E disposed 1n the second portion P2
of the trajectory T correspond to another behavior of the
handler, distinct from the behavior of the handler when the
lever 3 1s 1n the first portion P1 of the trajectory T. For
example, these distinct behaviors correspond to distinct uses
of the handler.

When the operator places the lever 1n position C, the stop
elements 37A, 37B come 1n contact with the tab 28A and a
tab 28B of the elastic element 11B respectively, and are
placed 1n abutment with the latter.

In order to displace the lever 3 along its trajectory and
towards the position D, switching via the threshold position
S, the operator must exert a threshold switching force ES, or
friction point force, greater than the necessary displacement
torce ED for the switching of the lever 3 between any two
positions of the displacement trajectory, as 1s visible on FIG.
7, which represents the progress of the force E to be applied
by a user to displace the actuator on the trajectory of the
actuator based on the position Pos on the trajectory T of the
lever along a displacement direction, for example D1. By
way ol example, ES has a value 1n the range of 1 to 2 N-m

and ED has a value 1n the range of 4 to 8 N-m.
The threshold switching force

ES to be exerted hence
indicates to the operator that 1f he moves the lever 3 along
its trajectory for example 1n the direction D1 towards the
position D, it will reach the position D thus leading to a
change in the behavior of the handler. The operator may thus
take the decision, consciously to displace the lever 3 to the
position D. By way of example, 1t 1s possible 1n this manner
to 1indicate the switch from a control mode with application
of a pressure proportional to a position of the lever on a jack
to a “tloat” mode, without application of a pressure in the
case of a hydraulic remote control.

When the operator exerts the threshold switching force
ES, the elastic elements 11 A, 11B are displaced by elasticity,
along a direction V, under the constraint exerted by the stop
clements 37A, 37B against which the elastic elements 11A,
11B press, the stop elements 37A, 37B beng displaced
along the trajectory of the lever 3. The elastic elements 11A,
11B are thus displaced and fade until the lever 3 reaches the
position D, in which the stop elements 37A, 37B are pressed
against the mner face 15A and an inner face 15B of the
clastic element 11B, at the concavity of the second curvature
31A and a concavity of a second curvature 31B of the elastic
clement 11B respectively.
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The gumiding elements 27A, 278 allow ensuring a system-
atic switching of the stop elements 37A, 37B respectively
tacing the mner faces 15A, 15B respectively of the elastic
clements 11 A, 11B respectively.

The operator may then displace the lever 3 along its
trajectory between positions D and E.

In the same manner, when the lever 1s 1n position D, and
that the operator wishes to displace it to the position C by
switching via the threshold position S, the stop elements
37A, 37B press against the mner faces 15A, 15B respec-
tively of the elastic elements 11A, 11B respectively, at the
concavities of the second curvatures 31A, 31B respectively.
The elastic elements 11 A, 11B are then displaced by elas-
ticity, along direction V, under the constraint exerted by the
stop elements 37A, 37B respectively, until the lever 3
reaches the position C.

Obviously, the present mvention 1s not limited to the

embodiment described and represented, provided by way of
non-limiting and illustrating example.

What 1s claimed 1s:

1. A remote control of a vehicle comprising:

a body;

an actuator pivotably connected to the body and including

at least one stop element that 1s moveable with respect
to the body along a displacement trajectory; and

a positioning device mounted on the body and having a

first elastic element, the first elastic element including
a fastening portion fixedly secured to the body; and
a first retaining portion extending from the fastening
portion and configured for movement relative to the
body, the first retaining portion further configured to
engage the at least one stop element when the at least
one stop element 1s at a threshold position of the
displacement trajectory, such that the {first retaining
portion opposes movement along the displacement
trajectory of the actuator at the threshold position,
wherein the first elastic element 1s spaced apart from the
at least one stop element when the actuator 1s at a
position along the displacement trajectory other than
the threshold position,
wherein the positioning device turther includes a second
clastic element connected to the first elastic element by
a connecting element,

wherein the second elastic element includes a second

retaining portion,

wherein the connecting element extends from the first

retaining portion and the second retaining portion, and
wherein the first retaining portion and the second retain-
ing portion are spaced apart from each other.

2. The remote control according to claim 1, wherein the
first retaining portion and the second retaining portion are
spaced apart from each other by a distance higher than a
dimension of the actuator along a transversal direction of the
positioning device, 1n a cooperation area of the actuator and
the positioning device.

3. The remote control according to claim 1, wherein:

the actuator 1s movable to a first end of the displacement

trajectory and to an opposite second end of the dis-
placement trajectory,

the first retaining portion 1s spaced apart from the at least

one stop element when the actuator 1s at the first end of
the displacement trajectory,

the first retaining portion 1s spaced apart from the at least

one stop element when the actuator 1s at the second end
of the displacement trajectory, and
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the first retaining portion engages the at least one stop
clement only when the actuator i1s at the threshold
position.

4. The remote control according to claim 1, wherein the
at least one stop element defines a circular surface config-
ured to engage the first retaining portion.

5. The remote control according to claim 1, wherein the
at least one stop element pushes the first retaining portion
away from a pivot axis of the actuator during a switching of
the actuator out of the threshold position.

6. The remote control according to claim 1, wherein the
fastening portion includes a positioning element configured
to position the first elastic element on the body.

7. The remote control according to claim 1, wherein the

fastening portion and the first retaining portion form an
angle of 40° to 60°.

8. The remote control according to claim 1, wherein the
first elastic element has a flattened and elongated shape
comprising a first main face and an opposite second main
face.

9. The remote control according to claim 8, wherein the
first elastic element comprises a first curvature having a first
concavity of the first main face.

10. The remote control according to claim 1, wherein:

the first retaining portion includes an outer face and an

inner face,

when the actuator 1s moved to the threshold position 1n a

first direction (1) the outer face of the first retaining
portion 1s configured to engage the at least one stop
clement, and (1) the mner face of the first retaining
portion 1s spaced apart from the at least one stop
element,

when the actuator 1s moved to the threshold position 1n a

second direction (1) the inner face of the first retaining,
portion 1s configured to engage the at least one stop
clement, and (1) the outer face of the first retaining
portion 1s spaced apart from the at least one stop
element, and

the first direction 1s opposite the second direction.

11. The remote control according to claim 10, wherein:

the first elastic element 1includes a tab extending from the

first retaining portion, and

the tab and the outer face are configured to contact the at

least one stop element when the actuator 1s moved to
the threshold position 1n the first direction.

12. The remote control according to claim 10, wherein:

the first elastic element comprises a guiding eclement

against which the at least one stop element 1s config-
ured to bear against when the actuator 1s moved to the
threshold position 1n the first direction, and

the guiding element 1s adjacent to the first retaining

portion.

13. A remote control of a vehicle, comprising:

a body;

an actuator pivotably connected to the body and including,

at least one stop element that 1s moveable with respect
to the body along a displacement trajectory; and

a positioning device mounted on the body and having an

clastic element, the elastic element 1including

a fastening portion fixedly secured to the body; and

a retaining portion extending from the fastening portion
and configured for movement relative to the body,
the retaining portion further configured to engage the
at least one stop element when the at least one stop
clement 1s at a threshold position of the displacement
trajectory, such that the retaining portion opposes
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movement along the displacement trajectory of the
actuator at the threshold position,
wherein the elastic element 1s spaced apart from the at
least one stop element when the actuator 1s at a position
along the displacement trajectory other than the thresh- 5
old position,
wherein the elastic element has a flattened and elongated
shape comprising a first main face and an opposite
second main face,
wherein the elastic element comprises a first curvature 10
having a first concavity of the first main face, and
wherein the elastic element comprises a second curvature
having a second concavity of the first main face.
14. The remote control according to claim 13, wherein the
clastic element comprises a third curvature having a con- 15
cavity of the second main face.
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